Introduction: The exposure to shift works, and especially to night shift, goes against the circadian rythmicity of the social man, which brings about a multitude of disruptive effects on health. In a hospital environment, such night shift is necessary so as to ensure the continuity of care. Sleep and vigilance disorders related to this work mode are frequent and often pose adaptation problems. The objective of this study is to detect the harmful effects of night shift on sleep, vigilance and the quality of life of nurses in Farhat Hached Teaching Hospital in Sousse. Material and Methods: It is a cross-sectional study carried out among two groups of nurses: one group performing a fixed night work and the other one working permanently during the day at Farhat Hached Teaching Hospital in Sousse. Data collection is mainly based on validated questionnaires evaluating sleep quality (Pittsburg sleep quality index), daytime sleepiness (Epworth sleepiness scale), sleep typology (Horne and Ostberg questionnaire), and the quality of life (SF-12). An objective evaluation of vigilance was realized by the study of reaction time and error rates to different tasks of "Super lab" software. Results: 50 night and 50 day nurses have been colligated. Both groups were age-and gender-matched. Sleep quality mean index was significantly higher among night nurses in comparison with day nurses (10.2 ± 5.9 versus 6.76 ± 5.16). After multivariate analysis, sleep quality was significantly correlated to age, department, schedule and the choice of schedule. Night shift was not related to daytime sleepiness. The objective analysis of vigilance showed that the reaction time to different tasks exploring the attentional mechanisms, as well as errors rate, were significantly more important among the night group. The mental score of the quality of life was significantly higher among day nurses. However, such difference was not significant with regard to * Corresponding author.
Introduction
The development of socio-professional activities at night has gone hand in hand with the boom of artificial lighting which is characteristic of the modern world [1] . Currently, about one fifth of the working population is estimated to do a job during variable working times or at night when they more or less bear well [2] .
In the health sector, night shift is particularly frequent [3] . Actually, the organization of hospital work must imperatively meet the demands of care continuity.
The psychological, relational and social repercussions of such schedule seem to be clear and are well demonstrated [4] . From 20% to 50% of night workers will stop their night professional activities due to these health problems [5] . Among the dramatic effects of night shift are sleep and vigilance disorders, the alteration of the mental health and the quality of life of the exposed person [6] .
Among night workers, 60% complain of sleep disorders and 30% of insomnia. Sleepiness affects 15% to 20% of them, with sleep being less restorative [7] . Unfortunately, sleep and vigilance disorders are very frequently underestimated in the workplace and remain part of the private life [8] . These vigilance disorders resulting from night shift are particularly dreadful, and engender an increased accidental risk [9] [10] which is all the more serious in care environment since it threatens not only the health of the concerned personnel, but also that of patients being cared for [11] .
Although these various disorders are frequently reported by the night personnel of our hospitals, scarce are the studies which attempted to evaluate objectively the effects of such work rhythm on the workers' health.
The objective of our study was to detect the dramatic effects of night shift on sleep, vigilance, and the quality of life of nurses at Farhat Hached Teaching Hospital in Sousse (Tunisia).
Material and Methods
It is an epidemiological, cross-sectional of the type exposed-nonexposed study carried out during the second trimester of 2011 among nursing staff at Farhat Hached Teaching Hospital of Sousse.
Subjects
Voluntary nurses working permanently at night for more than 6 months were included in our study. Nurses working permanently during the day were age and gender-paired with the group of nurses exposed to night shift. Working hours were from 7:00 p.m. to 7:00 a.m. for night nurses and from 7:00 a.m. to 1:00 p.m. for day nurses.
The exclusion criteria were: • Personal or family history of sleep disorder.
• Drug use that may interfere with sleep.
• Pregnant or breast-feeding women.
• Important visual disturbances.
• A second job.
Procedure
Data collection was realized by an objective test of vigilance performed for every nurse, and a questionnaire filled by the physician investigator while interviewing all participants in order to ensure a good comprehension of questions and to guarantee an answer to the entire questionnaire. The interview and the vigilance test as well were practiced during a rest break.
Measuring Instruments

1) Questionnaire
The used questionnaire comprised 5 items:
• An item concerning the socio-professional and medical data.
• A second one exploring sleep quality using Pittsburg sleep quality index as • A third item relative to the circadian typology of sleep where Horne and Ostberg questionnaire was used.
• A fourth one exploring vigilance using Epworth sleepiness scale.
• A fifth item related to the study of quality of life using SF-12 questionnaire in its French version.
2) Objective test of vigilance During a rest break, an objective study of vigilance was carried out among both groups exposed and non-exposed to night shift using "Superlab" software, version 1.5.7. It is a program of exploration of the attentional abilities, based on the study of reaction time and the errors rate during the tasks execution included in this software. Three tasks were carried out: a task of simple reaction, a task of choice of positive subscripting, and a task of choice of negative subscripting. For every task, the subject sees a succession of items on the screen and is called to react as quickly as possible to a "target" by pressing the right button.
Statistics
Data entry and the analysis of results were realized using SPSS 11.0 software. We calculated the frequencies and percentages for the qualitative variables as well as the means, standard deviation, the medians and the extent of extreme values for the quantitative variables.
For the comparison of means, we used: • Student's t-test for the comparison of two means of independent series.
• Snedecor's f-test of parametric variance analysis (one-way ANOVA) for the comparison of many means.
The comparison of frequencies was carried out using Pearson's chi-squared test.
For the multivariate study, we used: 1) A multiple linear regression when the dependent variable was quantitative.
2) And a multiple binary logistic regression when the dependent variable was qualitative. The inclusion of independent variables in the regression models was done when their degree of significance was inferior to 0.2. For all statistical tests, the significance level p was fixed at 0.05.
Results
Only 50 night nurses accepted to take part in our survey i.e. a participation rate of 67%. The average age of night nurses was 41.6 ± 7.8 years versus 40.2 ± 8 years for day nurses. In the night group, there was more man than in the day group. The consumption of stimulants was more important among night workers with a statistically significant difference regarding the smoking of water pipe (p = 0.006), the consumption of coffee (p = 0.02) and alcohol (p = 0.007). Day nurses significantly exercised more extra-professional activities than night nurses (p = 0.005).
Most of night and day nurses (26 versus 28) would be neutral. It should be noted that 9 morning subjects were working at night.
The average seniority in the current schedule was of 7.2 ± 6.5 years among day nurses versus 6.4 ± 7.1 years. There was no significant difference between both groups according to the departments they were appointed to. The rate of nurses having a professional upper-grade was higher among the day group. With regard to work accident, no significant difference was noted among both groups.
Sleep Quality
The overall score of Pittsburg sleep quality index (PSQI) was significantly higher among night workers (10.2 ± 5.91 versus 6.76 ± 5.16) (p = 0.02).
In the univariate analysis, sleep quality was significantly associated with age (p = 0.03), family situation (p = 0.04), seniority (p = 0.02), unit of assignment (p < 10 ), schedule (p a = 0.05), choice of schedule (p a = 0.002) ( Table 1 and Table 2 ).
Quality of Life
The mental score of the quality of life was significantly included in the univariate analysis with gender (p = 0.01), sleep quality (p = 0.01), grade (p = 0.023), unit of appointment (p = 0.026), schedule (p = 0.005), and schedule seniority (p = 0.013).
As for the physical score of the quality of life, it was significantly associated in the univariate analysis with BMI (p = 0.001), age (p = 10 ). Furthermore, the physical score was significantly correlated only with seniority (p a = 10 −3 ) ( Table 3 and Table 4 ). 6. Vigilance
Daytime Sleepiness
One fourth of night nurses versus one fifth of day nurses had daytime sleepiness according to Epworth scale with no statistically significant difference (p = 0.47). However, Epworth sleepiness mean score was significantly higher (p = 0.04) among the night group (8 ± 2.7 among day nurses versus 9.1 ± 2.5 among night nurses).
In the univariate analysis, daytime sleepiness was significantly associated with: BMI (p = 0.01), age (p = 0.01), the occurrence of work accident (p = 0.05).
After multivariate study, the factors which are significantly associated with daytime sleepiness were: gender (p a = 0.007), age (p a = 0.007), home-work daily journey (p a = 0.01) ( Table 5 ). 
Objective Test of Vigilance
The objective evaluation of vigilance showed that the mean time of reaction to different tasks exploring attentional mechanisms as well as the errors rate were significantly more important among the night group (Figure 1 and Table 6 ).
Discussion
Sleep Quality
Sleep is the main function disturbed by night shift [8] . There is reduction of sleep duration among night workers because of the obligation to sleep during the usual early hours, especially when the surrounding conditions are unfavorable (light, noise, temperature) [12] . In our study, sleep quality was evaluated by the overall score of Pittsburg sleep quality index (PSQI). PSQI is known to evaluate sleep quality during the month preceding the study. It was used in many other surveys [13] [14] .
Night shift was found to affect significantly sleep quality. The dramatic effect of such atypical schedule was widely discussed in the literature. Our results are similar to those of Rutenfranz J. et al. [15] who found that almost 70% of night workers complain of sleep disorders, assessing their sleep as insufficient, unsatisfactory and little restorative.
According to Akersted T. [12] , sleep duration is reduced to 2 -4 h after a working night; light and REM sleep seem to be the phases most affected. Night workers' most reported subjective complaints are early morning waking and the sensation of unrefreshing sleep. Estryn-Behar M. et al. [16] noticed that in fixed overnight, 60% of nurses sleep 6 h or less. It seems, actually, that shift work, and mainly night work, leads to a decrease in sleep quality and quantity [17] [18] .
In our survey, age was identified as a factor influencing sleep quality. In fact, this result is expected in the literature [1] [19]- [21] ; the effect of age on sleep quality was widely reported. In a meta-analysis of 65 articles which evaluates objectively (polysomnography or actigraphy) sleep quality of 3577 healthy subjects, Ohayon M.M. etal. [19] brought to light a decrease with age of the different qualitative and quantitative parameters of sleep. Such progressive intolerance to night work associated with aging can be accounted for by a decrease of the psycho-physical adaptation of the individual and a greater predisposition to the desynchronization of the circadian rhythm among elder subjects [1] . We have noticed that single persons enjoy a better quality of sleep. In the literature, the results concerning marital status are contradictory. Actually, in a study carried out among 418 Turkish nurses about sleep quality, using PSQI as tool of investigation, Karagozoglu S. and Bingöl [22] brought into light a better sleep quality among married nurses. Contrary to that, in a study conducted by Vidacek S. et al. [23] , we find that after a working night, married women sleep less well than single women.
According to the results of our survey, some professional factors such as unit of appointment and schedule choice affect sleep quality.
Nurses working in the intensive care unit and the emergency department had poor sleep quality compared to those working in the surgical wards who themselves sleep less well than nurses in medical wards. This can be explained by a more important workload in intensive care and surgery which would affect negatively sleep quality by increasing stress level. These same results were confirmed by Karagozoglu S. and Bingöl N. [22] .
Quality of Life
There are many studies about the impact of night shift on the quality of life. We have chosen as a measuring instrument the SF-12 which is a tool widely used in sick populations as well as in healthy populations. The univariate approach of the impact of night shift on the quality of life seems to indicate in our survey a better quality of psychological life among nurses working during the day with regard to those working at night as had been iden- tified by other studies [24] - [29] . However, given the multiplicity and numerousness of the factors influencing the quality of life, a multivariate approach is imperative in order to gather information more precisely on the real role of the schedule type. The adjustment with other variables (socio-demographic criteria, sleep quality, other professional characteristics) showed that the physical component of the quality of life was not dependent on night shift, but rather on seniority, and only the mental component was correlated with the fixed overnight schedule. This significant correlation was negative and strong. This is probably related to an isolation which is at the same time social and professional linked with night shift.
Vigilance
In our study, the vigilance of the inquired nurses was evaluated via two methods: a subjective one consisting in the evaluation of daytime sleepiness using Epworth sleepiness scale, and an objective exploration of the attention during work based on tasks of reaction time, and constructed with the help of "Superlab" software. After adjustment with all the confounding factors, our results indicate that daytime sleepiness is significantly associated with gender, age and home-work daily journey.
We noticed that women complain more of daytime sleepiness, and as such: 65.2% of nurses presenting with a daytime sleepiness were women. Kim H. and Young T.'s study about 2913 persons in general population confirmed that the female gender expresses more frequently the feeling of sleepiness and the propensity of sleep [30] . However, in Sleep Heart Health study researching for the association between gender and daytime sleepiness, Baldwin C. et al. [31] concluded that although women report more a feeling of sleepiness, they were objectively less somnolent than men when faced with active situations.
Age was isolated as an independent factor influencing daytime sleepiness in our study. Actually, the age group ranging from 51 to 60 years had 2.35 times more risks of having a daytime sleepiness than the age group ranging from 20 to 30 years. This age effect was highlighted by many authors [30] [32]- [34] . However, in the literature, the results are contradictory. Our results were in harmony with those of Bixler E.O. et al. [35] who, in an epidemiological study about 16,583 subjects in general population, showed a positive relationship between old age and sleepiness.
The objective evaluation by the test of reaction time and the errors rate brought into light the dramatic effects of night shift on the vigilance of our nurses. For many decades, performance deteriorations during night shift were highlighted [36] - [38] . Many surveys based on the study of tests of vigilance and the tasks of reaction time [39] - [44] indicated that most of the activities necessitating close attention would be reduced after a night shift. In parallel with our results, in a study based on a battery of neuro-psychological tests at the beginning and at the end of the shift, about interns working the emergency department, Rollinson D. et al. [45] could objectivize an ability deterioration of the visual memory during night shift. Similar results were reported by two studies of Smith-Coggins R. et al. [46] [47] who showed a slowdown of physicians working at night to perform an intubation simulation test with regard to the day group.
Sleep and vigilance disorders are still unrecognized in Occupational Medicine. These troubles are susceptible to change the quality of life and the dispensing of patients care in hospital, and to pose problems of capacity for shift work. Caring for workers exposed to atypical scheduled work, and apart from the consequences that this latter brings about, must be multidisciplinary. The attention of occupational health doctor would be devoted not only to the early detection of sleep disorders, but also to the research for occupational or traffic accidents possibly related to hypo-vigilance, and to the good determination of the exposed personnel's aptitude.
